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(54) METHOD OF CHLORINE PURIFICATION AND PROCESS FOR PRODUCING 
18t comma ;2−DICHLORO ETHANE 



(57) A method for chlorine purification in which 
crude chlorine containing nitrogen and/or oxygen is pu- 
rified to separate the nitrogen and oxygen from the chlo- 
ride, characterized in that the crude chlorine containing 
nitrogen and/or oxygen is contacted with 1,2-dichlo- 



roethane to cause the 1 ,2-dichloroethane to absorb the 
chlorine contained in the crude chlorine, and a process 
for producing 1 ,2-dichloroethane which comprises re- 
acting ethylene with the chlorine contained in the chlo- 
rine containing 1 ,2-dichloroethane. 
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Description 

TECHNICAL FIELD 

s [0001] The present invention relates to a method for purifying chlorine and a process for producing 1,2-diohlo- 
roethane. More particularly, the present invention relates to a method for purifying chlorine excellent in separation 
efficiency, which comprises separating nitrogen and/or oxygen from crude chlorine containing nitrogen and/or oxygen, 
and a process for producing 1 ,2-dichloroethane, which comprises reacting chlorine contained in 1 ,2-dichloroethane 
containing chlorine with ethylene, and both methods are extremely advantageous ones from viewpoints of installation 

10 cost and running cost. 

BACKGROUND ART 

[0002] As a method for purifying chlorine, which comprises separating nitrogen and/or oxygen from crude chlorine 
is containing nitrogen and/or oxygen, a method for separating a liquid or gas containing chlorine as a major component 
and a gas containing nitrogen and/or oxygen as major components by compressing and/or cooling, is illustrated, but 
there are problems that not only the compressing and/or cooling requires great energy, but also the installation cost is 
large and separation efficiency is bad. 

[0003] Further, as a method for producing 1 ,2-dichloroethane by reacting chlorine with ethylene, for example, a 
20 method of reacting chlorine with ethylene by supplying simultaneously chlorine purified by the above-mentioned method 
and ethylene into 1 ,2-dichloroethane, is known. 

Disclosure of the Invention 

25 [0004] An object of the present invention is to provide, in a method for purifying chlorine by separating nitrogen and/ 
or oxygen from crude chlorine containing nitrogen and/or oxygen, a chlorine purification method which is excellent in 
separation efficiency and extremely advantageous from viewpoints of installation cost and running cost, namely, a 
method for purifying chlorine by separating nitrogen and/or oxygen from crude chlorine containing nitrogen and/or 
oxygen, wherein the method which comprises contacting crude chlorine containing nitrogen and/or oxygen with 

30 1 ,2-dichloroethane to cause the 1 ,2-dichloroethane to absorb chlorine contained in the crude chlorine containing ni- 
trogen and/or oxygen. 

[0005] Further, another object of the present invention is to provide a method for producing 1 ,2-dichloroethane which 
is extremely advantageous from viewpoints of installation cost and running cost, namely a process for producing 
1 ,2-dichloroethane, which comprises reacting chlorine contained in 1 ,2-dichloroethane containing chlorine with ethyl- 
35 ene. 

[0006] That is, the present invention is based on new findings that a difference of solubility to 1 ,2-dichloroethane 
between chlorine and nitrogen and/or oxygen, is large, and excellent separation efficiency, further suppression of in- 
stallation cost and running cost can be attained by utilizing the difference. 

[0007] Furthermore, other objects and advantages of the present invention will be apparent from the following de- 
40 scriptions. 

Brief Description of the Drawings 

[0008] 

45 

Fig. 1 shows a flow of purification of chlorine of the present invention. 

Fig. 2 shows a flow of an example of production of 1 ,2-dichloroethane. 

Figs. 3 to 8 show flows of other examples of production of 1 ,2-dichloroethane. 

50 Explanation of symbols 

[0009] 

1. Absorbing column, 2. Cooler, 3. Reactor for producing 1 ,2-dichloroethane, 4. Pre -heater of 1 ,2-dichloroethane 
55 containing chlorine, 5. Heat exchanger for generating steam, 

6. First step (step of converting hydrogen chloride into chlorine-containing gas), 7. Second step (absorbing column), 

8. Third step (reactor for producing 1 ,2-dichloroethane), 

9. Fourth step (Recycle step of 1 ,2-dichloroethane), 1 0. Fifth step(Pyrolyzer) of 1 : 2-dichloroethane), 1 1 . Sixth step 
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(step of separating vinyl chloride and hydrogen chloride, and recycling the hydrogen chloride), a. Crude chlorine 
containing nitrogen and/or oxygen, b, b\ 1 ,2-dichloroethane, 

c. 1 ,2-dichloroethane bottom liquid containing chlorine, d. Gas containing nitrogen and/or oxygen, d\ Non-con- 
densation gas, E. Ethylene, e. 1 ,2-dichloroethane containing chlorine, 
5 f. Pre-heated 1 ,2-dichloroethane containing chlorine, g. Gas Containing hydrogen chloride, h. Gas containing chlo- 

rine, 

i. Unabsorbed gas, j. 1 ,2-dichloroethane as product, k. Vinyl chloride and hydrogen chloride : I. Vinyl chloride, m. 
Hydrogen chloride 

10 Best Mode for Carrying out the Invention 

[0010] As crude chlorine containing nitrogen and/or oxygen (herein-after, sometimes referred to simply as "crude 
chlorine") used in the present invention, crude chlorine further containing a gas such as argon, carbon dioxide : carbon 
mono oxide, or an organic compound, may be used. 
15 [0011] In the present invention, as shown in Fig. 1, 1 ,2-dichloroethane containing chlorine as a bottom liquid(c) is 
obtained by contacting crude chlorine containing nitrogen and/or oxygen(a) with 1 ,2-dichloroethane(b) thereby to cause 
the 1 ,2-dichloroethane to absorb chlorine contained in the crude chlorine. Excellent separation efficiency, and further 
suppression of installation cost and running cost can be attained by this matter. 

[0012] A contact temperature of the crude chlorine with 1 ,2-dichloroethane is -50 to 200°C, preferably -10 to 100°C, 
20 further preferably 0 to 1 00°C. When the temperature is lower than -50°C, it may become disadvantageous in economical 
because the installation cost becomes high. On the other hand, when higher than 200°C, chlorine may be insufficiently 
absorbed into 1 ,2-dichloroethane. 

[0013] The contact is carried out under a pressure of 0.1 to 2 MPa. When the pressure is lower than 0.1 MPa, chlorine 
may be insufficiently absorbed into 1 ,2-dichloroethane, on the other hand, when higher than 2MPa, it may become 

25 disadvantageous in economical because the installation cost becomes high. 

[0014] A used amount of 1 ,2-dichloroethane is usually 0.1 to 200 times by weight, preferably 1 to 1 00 times by weigh, 
further preferably 1 to 50 times by weight to the amount of chlorine contained in the crude chlorine. When the amount 
of 1 ,2-dichloroethane is less than 0.1 times by weight, chlorine may be insufficiently absorbed into 1 ,2-dichloroethane, 
on the other hand, when the amount of 1 ,2-dichloroethane is more than 200 times by weight, it may become disad- 

30 vantageous in economical because the installation cost becomes high. 

[0015] After a 1 ,2-dichloroethane bottom liquid(c) of a column containing chlorine obtained by absorbing chlorine in 
the crude chlorine into 1 ,2-dichloroethane, is usually separated into chlorine and 1 ,3 dichloroethane, 1 ,2-dichloroethane 
can be recycled 

[0016] As shown in Fig. 1 , a gas(d) containing nitrogen and/or oxygen not absorbed into 1 ,2-dichloroethane is dis- 
35 charged from the top of the column, but after the gas (d) is cooled with a cooler 2 to condense 1 ,2-dichloroethane 
thereby to separate from a non-condensation gas (d') for recovering 1 ,2-dichloroethane contained in the gas, the 
1 ,2-dichlorocthanc can be recycled. 

[0017] As the cooler a heat exchanger is used, it is cooled with one stage or multi stages, and the temperature after 
cooled is -50 to 40°C 

40 [0018] A loss of 1 ,2-dichloroethane becomes smaller with lowering of the cooling temperature. It is preferable from 
viewpoints of safe operations of apparatuses to adjust concentrations of 1 ,2-dichloroethane in an absorbing column, 
a cooler, a drum, piping and the like out of the range of explosion. 

[0019] In the present invention, it is preferable for improving contact efficiency to contact the crude chlorine with 
1 ,2-dichloroethane using an absorbing column 1 . It is more preferable for improving contact efficiency to use packing 
45 and plates in the absorbing column. 

[0020] In the present invention, it is preferable to supply 1 ,2-dichloroethane to an upper part of a supply part of crude 
chlorine of the absorbing column. 

[0021] In the present invention, it is preferable to use crude chlorine containing nitrogen and/or oxygen obtained by 
a catalytic oxidation and/or electrolysis of hydrogen chloride. 
so [0022] Among these, it is preferable to use crude chlorine containing nitrogen and/or oxygen obtained by oxidizing 
hydrogen chloride with an oxygen-containing gas in the presence of a catalyst containing ruthenium oxide. 
[0023] Next, a process for producing 1 ,2-dichloroethane by reacting chlorine contained in 1 ,2-dichloroethane con- 
taining chlorine with ethylene, is described in detail. 

[0024] In the present invention, as shown in Fig. 2, chlorine contained in 1 ,2-dichloroethane containing chlorine (e) 
55 is reacted with ethylene (E) in a reactor 3. 

[0025] A chlorine concentration in the 1 ,2-dichloroethane containing chlorine is 0.01% by weight or more, preferably 
0.1% by weight or more, more preferably 1% by weight or more. When the chlorine concentration is less than 0.01% 
by weight : it may becomes disadvantageous in economical because the installation costs become high. The upper 
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limit of the concentration is a saturated concentration thereof, and can be determined by temperature and pressure. 
[0026] As a method of reacting chlorine in 1 ,2-dichloroethane containing chlorine with ethylene, a fixed bed flow 
method, fluidized bed flow method or homogenous system flow method is given, and can be carried out in both of a 
liquid phase and gas phase. For example, in a case of the liquid phase, it can be carried out by dissolving a catalyst 
s in 1 ,2-dichloroethane produced. It is carried out under a pressure of 0.1 to 5MPa. It is carried out at a temperature of 
0 to 500°C, preferably 20 to 300°C, more preferably 20 to 200°C. 

[0027] When chlorine in 1 ,2-dichloroethane is reacted with ethylene, another chlorine may be fed in addition to the 
chlorine in 1 ,2-dichloroethane. 

[0028] In the present invention, it is preferable from the viewpoint of suppression of running costs to conduct heat 
to recovery of a reaction heat obtained by reacting 1 ,2-dichloroethane containing chlorine with ethylene (the generated 
heat quantity is 1 80 kJ per 1 mol of chlorine) as heat resources for pre-heating of 1 ,2-dichloroethane containing chlorine 
and/or ethylene, or for another process. 

[0029] For example, heat recovery can be attained by pre-heating 1 ,2-dichloroethane containing chlorine and/or 
ethylene with a reaction liquid and/or reaction gas of which the temperature has been raised by the reaction (Fig. 3). 

15 [0030] Further, it is possible to generate steam by a heat exchange with water and to recover the heat as a heat 
resource for another process (Fig. 4). As a heat resource for another process, for example, it can be utilized for pre- 
heating of a re boiler reactor and/or cracker in a vinyl chloride production plant or a 1 ,2-dichloroethane production plant. 
[0031] In the present invention, it is preferable on points of raw material and installation costs that 1 ,2-dichloroethane 
containing chlorine is one obtained by contacting crude chlorine containing nitrogen and/or oxygen above-mentioned 

20 with 1 ,2-dichloroethane. Further, it is preferable that 1 ,2-dichloroethane is one obtained by reacting chlorine contained 
in 1 ,2-dichloroethane containing chlorine with ethylene. 

[0032] Furthermore, another embodiment of 1 ,2-dichloroethane production is described using Fig. 5. 
[0033] First, in the first step 6, hydrogen chloride in a hydrogen chloride-containing gas (g) is converted into a chlorine- 
containing gas (h). As hydrogen chloride, any hydrogen chloride-containing gas generated by pyrolysis of a chlorine 
25 compound, a reaction with phosgene, de-hydrogen chloride reaction or chlorination of an organic compound, or com- 
bustion in an incinerator, can be used. 

[0034] As methods of converting hydrogen chloride into chlorine, there are listed a method of converting into a chlo- 
rine-containing gas by oxidizing hydrogen chloride with a oxygen-containing gas such as air in the presence of acatalyst 
and a method of converting into a chlorine-containing gas by electrolysis of hydrogen chloride. In these, a method of 
30 converting into a chlorine-containing gas by oxidizing hydrogen chloride with a oxygen-containing gas in the presence 
of a catalyst containing ruthenium oxide, is preferable because it can convert hydrogen chloride into chlorine at high 
yield, 

[0035] Subsequently, in the second step 7, 1 ,2-dichloroethane containing chlorine (c) is obtained by contacting a 
chlorine-containing gas (h) obtained inthefirststep6 with 1 ,2-dichloroethane thereby absorbing chlorine into 1 ,2-dichlo- 
05 roethane. The production of 1 ,2-dichloroethane is that as described above. In addition, gas not absorbed is discharged 
from the top of the column. 

[0036] Further, it is preferable to set up, between the first step 6 and second stop 7, a step of separating into a 
solution containing hydrogen chloride and water as main components, and a gas containing chlorine, by contacting a 
chlorine-containing gas (h) obtained in the first step 6 with water and/or hydrochloric acid, and/or a step of removing 
40 water in the chlorine-containing gas. 

[0037] In the third step 8, 1 ,2-dichloroethane (b') is obtained by reacting chlorine contained in 1 ,2-dichloroethane 
containing chlorine (c) obtained in the second step 7 with ethylene. 

[0038] The method of reacting chlorine in 1 ,2-dichloroethane containing chlorine (c) with ethylene is as described 
above 

45 [0039] Moreover, in the embodiment of the present invention, it is preferable to set up a fourth step 9 in addition to 
the first, second and third steps (Fig. 6). 

[0040] The fourth step 9 is a step for feeding a part of 1 ,2-dichloroethane obtained in the third step 8 into the second 
step 7 for recycling, and getting the remained 1 ,2-dichloroethane as product (J). 

[0041] Furthermore, in Fig 7, a step (fifth step 10) of obtaining vinyl chloride and hydrogen chloride (k) by pyrolysis 
50 of 1 ,2-dichloroethane as product (j) obtained in the fourth step 9, is added, and there is an advantage that recycle of 
hydrogen chloride produced by pyrolysis is possible in addition to advantages described above. 

[0042] Moreover, in Fig. 8, as a sixth step 11 , a step of separating (k) obtained in the fifth step 1 0 into vinyl chloride 
(I) and hydrogen chloride(m), and feeding hydrogen chloride (m) into the first step 6 for recycling, is added. According 
to this process, a process for producing vinyl chloride; containing the purification step of chlorine containing contacting 
55 of the chlorine-containing gas with 1 ,2-dichloroethane as described above and the step of producing 1 , 2-dichloroethane 
by reacting chlorine in 1 ,2-dichloroethane containing chlorine with ethylene; and further using hydrogen chloride as a 
starting material which can be recycled, can be also preferably provided. 
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EXAMPLE 



[0043] The present invention is described by Examples below. 



Example 1 



20 



[0044] As shown by the flow of Fig. 1 , when 60 t/hr of crude chlorine (a) containing nitrogen and oxygen having a 
composition shown in Table 1 , and 300 t/hr of 1 ,2-dichloroethane(b) are continuously fed into an absorbing column 1 
having a theoretical plate number of 1 0 equipped with a cooler 2, and contacted under conditions of a pressure of the 
top of the column of 0.5 MPa, a temperature of the top of the column of 5°C, and a temperature of the bottom of the 
column of 1 8 °C to obtain 320 t/hr of 1 ,2-dichloroethane (c) containing chlorine having a composition shown in Table 
1 as a bottom liquid. From the cooler 2 of the top of the column, 40 t/hr of a non-condensation gas component (d') 
having a composition shown in Table 1 is obtained. 

Table 1 





a 


b 


c 


d' 


Components 
Chlorine 
Nitrogen 
Oxygen 

1 ,2-dichloroethane 


34.0 
56.7 
9.3 


> 99 


6.3 
0.1 
<0.1 
93.6 


1.0 
84.2 
14.0 

0.8 


(Unit: % by weig 


ht) 



30 



Example 2 

[0045] When into a reactor 3 shown in Fig. 2, 1 00 t/hr of a liquid (e) having a composition composed of 0.1 % by 
weight of nitrogen, 94 % byweight of 1 ,2-dichloroethane and 5.9% by weight of chlorine, and 2.3 t/hr of ethylene (B) 
are continuously fed, and these are contacted under conditions of a pressure of 0.3 MPa and a temperature of 100°C 
(conversion: 100%), 1 ,2-dichloroethane(b) having a chlorine content of less than 0.01% by weight is obtained. 



Example 3 



40 



[0046] Into a pre-heater 4 shown in Fig 3, 100 t/hr of a liquid (e) (20°C) having a composition composed of 1 % by 
weight of nitrogen, 90% byweight of 1 ,2-dichloroethane and 9% by weight of chlorine, and 104 t/hr of 1 ,2-dichloroethane 
(b) (100°C) having a chlorine concentration of less than 0.01% byweight obtained in a reactor 3, are continuously fed. 
By an indirect heat exchange in the pre-heater 4,1 ,2-dichloroethane(b) becomes 40°C in temperature, and is contin- 
uously discharged to out of the system. A liquid(f) heated to 80°C is obtained and is continuously fed into a reactor 3. 
Simultaneously, ethylene(E) is continuously fed at 4 t/hr into the reactor 3 and is contacted under conditions of a 
pressure of 0.3 MPa and a temperature of 100°C to obtain 1 .2-dichloroethane(b) having a chlorine concentration of 
less than 0.01% by weight. As described above, a continuous system for heat recovery in which a part or all of heat 
generated in the reactor 3 is used for pre-heating of (e) through the pre-heater 4, is possible. 



Example 4 



[0047] Into a reactor 3 shown in Fig 4, 100 t/hr of a liquid (e) having a composition composed of 1 % by weight of 
nitrogen, 90 % by weight of 1 ,2-dichloroethane and 9% by weight of chlorine, and 4 t/hr of ethylene(E) are continuously 
fed and contacted under conditions of a pressure of 0.4 MPa and a temperature of 100°C, 1 ,2-dichloroethane (b) 
(135 Q C) having a chlorine content of less than 0.01% by weight is obtained. 

[0048] Subsequently, when 104 t/hr of (b) (135°C) and 4 t/hr of water (20°C) are continuously fed into a heat ex- 
changer for generating steam 5, to utilize a heat generated by condensation of 1 ,2-dichloroethane (b) and to carry out 
indirect heat exchange for generating steam from water, steam(125°C) is generated and continuously discharged out 
of the system. 

[0049] As described above, a continuous system for heat recovery in which a part or all of heat generated in the 
reactor 3 is recovered as steam through the heat exchanger for generating steam 5, is possible. 
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Example 5 



[0050] As shown by a flow of Fig. 5, when, into the sixth step of convertinghydrogen chloride into chlorine-containing 
gas, 10.6 kg/hr of a gas (g) containing nitrogen, oxygen and hydrogen chloride having a composition shown in Table 

5 2 is continuously fed to carry out a reaction under a pressure of 0.6 M Pa at a temperature of 300 to 380°C in the 
presence of a catalyst under a conversion of 85%, and unreacted hydrogen chloride and water produced from the 
obtained gas is separated and dried, 9,2 kg/hr of chlorine containing gas (h) having a composition shown in Table 2 is 
obtained. Subsequently, when chlorine-containing gas (h) is continuously fed into an absorbing column 7, simultane- 
ously, 100 kg/hr of 1 ,2-dichloroethane(b) is continuously fed to contact them under conditions of a pressure of the top 

10 of the column of 0,5 MPa, a temperature of the top of the column of 5°C, a temperature of the bottom of the column 
of 18 °C, a gas (i) not absorbed having a composition shown in Table 2 is obtained from the top of the column, and 
1 ( 2-dichloroethane (c) containing chlorine having a composition shown in Table 2 is obtained as a bottom liquid. Sub- 
sequently, when, into a reactor 8 for producing 1 ,2-dichloroethane, the bottom liquid of 1 ,2-dichloroethane (c) containing 
chlorine obtained from the bottom of the absorbing column 7 is continuously fed, simultaneously, 1 .5 kg/hr of ethylene 

15 (E) is continuously fed, and conditions are adjusted at a pressure of 0.3 MPa and temperature of 120°C, chlorine in 
the bottom liquid of 1 ,2-dichloroethane (o) containing chlorine, is converted into 1 ,2-dichloroethane to obtain 1 ,2-dichlo- 
roethane (b'). A composition of each of streams is shown in Table 2. 



Table 2 



20 





g 


h 


b 


i 


c 


b' 


Component 














Hydrogen chloride 


36.6 












Chlorine 




34.9 






3.1 




Nitrogen 


48.2 


55.6 




85.0 






Oxygen 


15.1 


9.6 




15.0 






1 ,2-dichloroethane 






>99 




96.9 


>99 



Example 6 

30 r 

[0051] As shown by a flow of Fig. 7, when 1 ,2-dichloroethane (b') obtained by the same method as in Example 5 is 
continuously fed into the step 9 of recycle of 1 ,2-dichloroethane and a part of them is recycled to an absorbing column 
7 as 1 ,2-dichloroethane (b), 1 ,2-dichloroethane as product (j) is obtained. Subsequently, when 1 ,2-dichloroethane as 
product (j) is continuously fed into apyrolyzerof 1 ,2-dichloroethane 10, vinyl chloride and hydrogen chloride (k) is ob- 
35 tained. A composition of each of streams is shown in Table 3. 



Table 3 





9 


h 


b 


i 


c 


b' 


j 


k 


Component 


















Hydrogen chloride 


36 6 














36.9 


Chlorine 




34.9 






3.1 








Nitrogen 


48 2 


55.6 




B5.0 










Oxygen 


15.1 


9.6 




15.0 










1 ,2-dichloroethane 






>99 




96.9 


>99 


>99 




Vinyl chloride 
















63.1 


(Unit: % by weight) 



so INDUSTRIAL APPLICABILITY 



[0052] As described above, according to the present invention, there can be provided, in a method for purifying 
chlorine by separating nitrogen and/or oxygen from crude chlorine containing nitrogen and/or oxygen, a method for 
purifying chlorine, which comprises contacting crude chlorine containing nitrogen and/or oxygen with 1,2-dichlo- 
55 roethane thereby allowing to absorb chlorine in crude chlorine; and a method for producing 1 2-dichloroethano, which 
comprises reacting chlorine in 1 ,2-dichloroethane containing chlorine with ethylene. In addition, these methods can be 
used as a step in vinyl chloride production in which hydrogen chloride is used as a starting material which is capable 
of recycling. 
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Claims 

1 . A method for purifying chlorine which comprises separating nitrogen and/or oxygen from crude chlorine containing 
nitrogen and/or oxygen, wherein the method comprising contacting the crude chlorine containing nitrogen and/or 

5 oxygen with 1 ,2-dichloroethane thereby allowing to absorb chlorine in the crude chlorine containing nitrogen and/ 

or oxygen into 1 ,2-dichloroethane. 

2. The method for purifying chlorine according to claim 1, which comprises feeding the crude chlorine containing 
nitrogen and/or oxygen and 1 ,2-dichloroethane into an absorbing column to contact them. 

w 

3. The method for purifying chlorine according to claim 2, wherein 1 ,2-dichloroethane is supplied to an upper part of 
a supply part of the absorbing column to which the crude chlorine containing nitrogen and/or oxygen is supplied. 

4. The method for purifying chlorine according to claim 2, wherein the crude chlorine containing nitrogen and/or 
15 oxygen is one obtained by catalytic oxidation and/or electrolysis of hydrogen chloride. 

5. A process for producing 1 ,2-dichloroethane, which comprise reacting chlorine in 1 ,2-dichloroethane containing 
chlorine with ethylene. 

20 6. The process for producing 1 ,2-dichloroethane according to claim 5, which further comprises a step of heat recovery 
in which a reaction liquid and/or reaction gas of which the temperature has been raised by heat obtained by reaction 
of chlorine in 1 ,2-dichloroethane containing chlorine with ethylene is used for pre-heating 1 ,2-dichloroethane con- 
taining chlorine and/or ethylene, and/or as a heat resource for another process. 

25 7. The process for producing 1 ,2-dichloroethane according to claim 5, wherein the 1 ,2-dichloroethane containing 
chlorine is one obtained by contacting the crude chlorine containing nitrogen and/or oxygen with 1 ,2-dichlo- 
roethane. 

8. The process for producing 1 2-dichloroethane according to claim 5, wherein 1 : 2-dichloroethane used for allowing 
30 to contain chlorine is one obtained by reacting chlorine in 1 ,2-dichloroethane containing chlorine with ethylene. 

9. A process for producing 1 ,2-dichloroethane, which comprises the following steps: 

first step; a step of converting hydrogen chloride into a gas containing chlorine, 
35 second step; a step of obtaining 1 ,2-dichloroethane containing chlorine by contacting the gas containing chlo- 

rine obtained in the first step with 1 ,2-dichloroethane, and 

third step; a step of obtaining 1, 2-dichlorocthanc by reacting chlorine in the 1 ; 2-dichlorocthano containing 
chlorine obtained in the second step with ethylene. 

40 10. The process for producing 1 2-dichloroethane according to claim 9, wherein the gas containing chlorine obtained 
in the first step is one obtained by oxidizing hydrogen chloride with a oxygen-containing gas in the presence of a 
catalyst. 

1 1 . The process for producing 1 ,2-dichloroethane according to claim 9 or 1 0, which further comprises the following step : 

45 

fourth step; a step of feeding a part of 1 ,2-dichloroethane obtained in the third step into the second step for 
recycling, and getting the remained 1 ,2-dichloroethane as a product. 

12. The process for producing 1 ,2-dichloroethane according to claim 11 , which further comprises the following step: 

50 

fifth step; a step of pyrolyzing 1 ,2-dichloroethane as a product obtained in the fourth step into vinyl chloride 
and hydrogen chloride. 

13. The process for producing 1 ,2-dichloroethane according to claim 12, which further comprises the following step: 

55 

Sixth step; a step of separating vinyl chloride and hydrogen chloride obtained in the fifth step, then recycling 
the hydrogen chloride into the first step. 
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Amended claims under Art. 19.1 PCT 

1. A method for purifying chlorine which comprises separating nitrogen and/or oxygen from crude chlorine con- 
taining nitrogen and/or oxygen, wherein the method comprising contacting thecrude chlorine containing nitrogen 

5 and/or oxygen with 1 ,2-dichloroethane thereby allowing to absorb chlorine in the crude chlorine containing nitrogen 

and/or oxygen into 1 r 2-dichloroethane. 

2. The method for purifying chlorine according to claim 1 , which comprises feeding the crude chlorine containing 
nitrogen and/or oxygen and 1 ,2-dichloroethane into an absorbing column to contact them. 

10 

3. The method for purifying chlorine according to claim 2, wherein 1 ,2-dichloroethane is supplied to an upper part 
of a supply part of the absorbing column to which the crude chlorine containing nitrogen and/or oxygen is supplied. 

4. The method for purifying chlorine according to claim 2, wherein the crude chlorine containing nitrogen and/or 
15 oxygen is one obtained by catalytic oxidation and/or electrolysis of hydrogen chloride. 

5. (Amended) A process for producing 1 ,2-dichloroethane, which comprise: 

contacting crude chlorine containing nitrogen and/or oxygen with 1 ,2-dichloroethane thereby making chlorine 
20 jn the crude chlorine containing nitrogen and/or oxygen to absorb in the 1 ,2-dichloroethane and separating 

nitrogen and/or oxygen from the crude chlorine containing nitrogen and/or oxygen, and then 
reacting the chlorine in the 1 ,2-dichloroethane with ethylene. 

6. The process for producing 1 ,2-dichloroethane according to claim 5, which further comprises a step of heat 
25 recovery in which a reaction liquid and/or reaction gas of which the temperature has been raised by heat obtained 

by reaction of chlorine in 1 ,2-dichloroethane containing chlorine with ethylene is used for pre-heating 1 ,2-dichlo- 
roethane containing chlorine and/or ethylene, and/or as a heat resource for another process. 

7. (Canceled) 

30 

8. The process for producing 1 ,2-dichloroethane according to claim 5, wherein 1 ,2-dichloroethane used for allowing 
to contain chlorine is one obtained by reacting chlorine in 1 ,2-dichloroethane containing chlorine with ethylene. 

9. (Amended) A process for producing 1 ,2-dichloroethane, which comprises the following steps: 

35 

first step; a step of obtaining crude chlorine containing nitrogen and/or oxygen by subjecting hydrogen chloride 
to electrolysis and/or catalytic oxidation, 

second step; a step of obtaining 1 ,2-dichloroethane containing chlorine by contacting the crude chlorine con- 
taining nitrogen and/or oxygen with 1 ,2-dichloroethane thereby making chlorine in the crude chlorine containing 
40 nitrogen and/or oxygen to absorb in the 1 ,2-dichloroethane and separating nitrogen and/or oxygen from the 

crude chlorine containing nitrogen and/or oxygen, and 

third step; a step of obtaining 1 ,2-dichloroethane by reacting chlorine in the 1 ,2-dichloroethane containing 
chlorine obtained in the second step with ethylene. 

45 10. (Amended) The process for producing 1 ,2-dichloroethane according to claim 9, wherein the crude chlorine 

obtained in the first step is one obtained by oxidizing hydrogen chloride with a oxygen-containing gas in the pres- 
ence of a catalyst. 

1 1 . The process for producing 1 ,2-dichloroethane according to claim 9 or 1 0, which further comprises the following 
so step: 

fourth step; a step of feeding a part of 1 ,2-dichloroethane obtained in the third step into the second step for 
recycling, and getting the remained 1 ,2-dichloroethane as a product. 

55 1 2. The process for producing 1 ,2-dichloroethane according to claim 1 1 , which further comprises the following step : 

fifth step; a step of pyrolyzing 1 ,2-dichloroethane as a product obtained in the fourth step into vinyl chloride 
and hydrogen chloride. 
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13. The process for producing 1 ,2-dichloroethane according to claim 12, which further comprises the following step: 

Sixth step; a step of separating vinyl chloride and hydrogen chloride obtained in the fifth step, then recycling 
the hydrogen chloride into the first step. 
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